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The invention relates to an endothermic gas generator (1) intended for heat treatment furnaces of the kind in which objects 
are heat treated under the influence of a process gas generated by catalytic reaction. The generator comprises an outer cylindrical 
casing (2) provided with an end wall (3) having process gas outlet openings (43). The generator further compnses an mner tube 
(8) which is located within the casing (2) in coaxial, spaced relationship therewith, and in which a burner (26) is "iserted. A catal- 
ytic bed (15) is located outside the inner tube (8), between the forward end of the burner (26) and the end wall (3). The mventive 
generator is characterized in that the inner tube (8) forms in front of the burner (26) a burner gas channel (42) which oommuru- 
cates. between the end wall (3) and the catalytic bed (15). with a further burner gas channel (41) which is located radially outeide 
the catalytic bed and extends along the whole length of the bed. The catalytic bed has the configuration of a cylmdncal shell (15). 
which surrounds the inner tube (8). 
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1 

AN KNDOTHERMTC GAS GENERATOR 

The present invention relates to an endothermic gas 



generator suitable for use with heat treatment furnaces 
5 of the kind in which metal objects are heat-treated 

under the influence of a process gas produced in the 
generator through catalytic reaction of a gas mixture. 
The gas generator includes an outer, hollow cylindrical 
casing, an inner tube which extends within the casing in 
10 coaxial spaced relarionsnip therewith and which incor- 



porates at least on<a burner pipe and at least one air 
supply pipe, a catalytic bed located inwardly of the 
outer casing, and outlet openings for the exit of gases 
generated in the catalytic bed. 

15 

Such gas generators are often used in heat treatment 
furnaces of the kind which are already equipped with 
simple radient tubes intended for heating purposes, 
wherein one or more such gas generators are placed in 

20 the location of said burners. The preamble of Claim 1 

defines the construction of one such known gas generator 
which is intended to produce by catalytic reaction 
between natural gas and air a shielding gas for the heat 
treatment of metallic objects, e.g. for annealing and 

25 carbonitriding such objects. The known generator 

arxangement is also provided with furnace insulation 
which is effective in insulating the interior of the 
ftirnace. The purpose of this insulation is to prevent 
variations in furnace temperature from having a negative 

30 influence on the production of said shielding gas. 

The heat treatment of metallic objects under the in- 
fluence of a treatment or process gas can only be 
effected successfully when the process gas supplied to 
35 the treatment furnace at each and every point in time is 
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adapted optimally to the nature of the heat treatment 
carried out. When producing process or treatment gas in 
a known radient tube (gas generator), said gas consist- 
ing essentially of carbon monoxide, hydrogen and nitro- 
5 gen, by catalytic reaction of a reactant gas, e.g. a 

mixture of natural gas or propane and air, the composi* 
tion of the treatment gas is decided essentially by the 
composition of the reactant gas mixture and the tempera-* 
tture of the catalytic bed. 
10 2CH^ + + => 2C0 + + ANj 

It is necessary to regulate or control the composition 
of the reactant gas mixture and also the bed temperatiire 
with great precision. This applies sibove all to the 
15 temperature of the catalytic bed, since the catalytic 

bed of known generators is subjected to wide variations 
in temperature. 

Accordingly, one object of the present invention is to 
20 modify and to improve the gas generator defined in the 

preamble of Claim 1, so as to enable the temperature 
gradients in the catalytic bed to be controlled rigo- 
rously and therewith obtain an improved composite pro- 
cess gas for supply to the treatment furnace. 

25 

This object is achieved in accordance with the inven- 
tion, by giving the catalytic bed the configuration of a 
cylindrical shell and by heating the interior and ex- 
terior of said bed with hot burner gases taken from a 
30 burner. To this end, a first inner pipe located in front 

of the burner and surrounded by the cylindrical, shell- 
like catalytic bed is arranged to function as a biimer 
gas channel which communicates with a second b\imer gas 
channel located radially outside said bed. 



35 



Further characteristic features of the invention are set 
forth in the d pendent claims. 

The inventive gas generator will now be described in 
more detail with reference to the accompanying drawing, 
the single figure of which is a schematic sectional view 
of the gas generator, taken through the longitudinal 
axis thereof. 

The single figure of the drawing illustrates schemati- 
cally an inventive gas generator 1 which comprises a 
cylindrical, hollow casing or jacket 2, a first circular 
end wall 3 and a second circular end wall 4. Provided on 
the outer surface of the first end wall 3, shown to the 
right in the drawing, is a nximber, e.g. four, of 
radially extending spacer members 31 which connect the 
outer casing 2 of the generator 1 with a disc-shaped 
element 32. Provided on the side of the element 32 
remote from the spacer members 31 is a circular body 33, 
the free end 34 of which tapers to a point. 

In use, the gas generator 1 is passed, with said pointed 
end first, through an opening in a first furnace wall 51 
and is moved axially until the second end wall 4 comes 
into contact with the outer surface of said first fxir- 
nace wall* 51. The circular body located externally of 
the disc-shaped element will then project into an open- 
ing in a furnace wall 52 located opposite said first 
wall 51. The distance between the second end wall 4 of 
the generator 1 and the disc-shaped element 32 is equal 
essentially to the sum of the thickness of wall 51 and 
the internal width. of the furnace. 

The cylindrical outer casing or jacket 2 of the gener- 
ator 1 comprises an outer tiibe 21 and an inner tube 23 
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which extends concent:rically with the outer tube 21 • The 
outer tube 21 is located betw en the end walls 3 and 4, 
whereas the right-hand side of the inner tiibe 23 (as 
seen in the drawing) is connected with the end wall 3 
5 and extends through a central opening 35 in the second 

end wall 4 (shown to the left in the drawing) and is 
connected with a flange 5 or to a f lange**shaped end wall 
spaced from the end wall 4. The inner tube 23 of the 
casing 2 is provided with an outlet 6 at a location 

10 close to the second end wall 4 and between said wall and 

the flange 5. The tube 23 is also corrugated in a region 
thereof located between the outlet 6 and the flange 5. 
. Heat insulating material, e.g. mineral wool, is placed 
in the space 22 defined by the two tubes 21, 23 and the 

15 end walls 3 , 4 . 

Extending concentrically with the cylindrical casing 2 
and radially inwards thereof is an elongated chamber 10 
of circular cross-section. The chamber 10 is defined by 

20 two mutually spaced and mutually concentrical tubular 

walls 7, 8, said walls also being concentrical with the 
outer casing 2. The outer wall sxirface of the tvibular 
wall 7 of the chamber 10 is spaced from the inner tube 
23 of the casing 2. An annular end wall 11 connects the 

25 tubular walls 7, 8 at the ends thereof located nearest 

the end wall 3. The end wall 3 is located at a rela- 
tively short distance from the annular end wall 11. The 
outer end of the outer cylindrical wall 7 of the chamber 
10, i.e. the end opposite the annular end wall 11 is 

30 connected to and terminates in the flange-like wall 5. 

The inner cylindrical wall 8 is longer than the outer 
tubular wall 7 of the chamber 10 and extends through an 
opening 9 in the flange-like wall 5. The chamber 10 
fiarther includes a third tubular member 12, the outer 

35 end of which passes through the opening 9 in the flange- 



like wall 5. The outer diameter of the tubular member 12 
is equal to the diameter of th opening 9 and said 
member thus abuts the inner peripheral surface of said 
opening. The tubular member 12 extends into the chamber 
10 and also beyond the end wall 4, The distance from the 
inner end of the member 12 to the plane of the end wall 
4 corresponds to the thickness of the furnace wall 51. 
The tubular member 12 extends concentrically with the 
walls 7, 8 of the chamber 10. The internal diameter of 
tne tubular member 12 is slightly larger than the outer 
diameter of the tubular wall 8. The space 20, which 
forms part of the chamber 10 and which is defined by the 
outer surface of the tubular member 12 and a corre- 
sponding length of the inner surface of the tubular wall 
7 between the flange 5 and the inner end of the tubular 
member 12, is filled with an insulating material. 

The tubular wall 8 has provided thereon an annular wall 
13 which is spaced from the annular end wall 11 in a 
direction towards the second end wall 4. The inner 
peripheral surface of the annular wall 13 is spaced from 
the outer surface of the tube 7, such as to form an 
annular gap 14. The annular wall 13 may also connect the 
walls 7 and 8, wherewith openings provided in the wall 
13 connect the two spaces or chambers 15, 17 separated 
by the wall 13. The chamber space 15 defined by the 
walls 7 and 8, the annular wall 13 and the end of the 
tubular member 12 is filled with a catalyst, normally a 
particulate catalyst. These catalyst particles have a 
size which prevents said particles from passing through 
the annular gap or openings in the wall 13, and also 
through the annular channel 16 formed by the mutually 
concentric ttibe 8 and tubular member 12. A tubular 
perforated wall or net structure may optionally be 
arranged between the walls 7 and 8, at the inner end of 



the tubular laember 12* 



The space 17 defined by the walls 7, 8, the end wall 11 
and the annular wall 13 conmunlcates with the ambient 
surroundings of the gas generator 1 through a plurality 
of tubular conduits 18, which are disposed in a ring and 
which extend through the annular , wall 11/ the gap de- 
fined between the wall 11 and the wall 3, and also 
through the end wall 3. The tubular condiiits 18 have 
outlet orifices 43 located in the end wall 3, these 
orifices 43 being directed towards the disc-shaped 
element 32. 

Spaced from the flange-like wall 5, to the left of the 
figure, is a further flange-like wall 19 which has a 
central opening that surrounds the tube 8. Located 
between the flange-like walls 5 and 19 is a corrugated 
tube 53 whose diameter is substantially equal to the 
diEtmeter of the wall 23. The tube 53 forms, together 
with the flange-like walls 5 and 19 and the tube 8, an 
annulaur cheunber 24 which commiinicates with the annular 
channel 16, through openings 25 provided in the txabe 8, 
and therewith also with the catalytic bed in the space 
15 « The chamber 24 also communicates with a so\irce (not 
shown) of air and fuel, through a conduit 50 which 
extends through the flange-like wall 19. The fuel is 
normsaiy natural gas, i.e. a mixture of predominantly 
metheuie together with other low molecular alkanes, 
although a mixture of alkanes of another composition 
than natural gas, or solely an alkane, e.g. propane, can 
be used. 

The outer part of the tubular wall 8 also f onas the 
outer casing wall of a burner 26, The tubular wall 8 
extends beyond the end wall 19 and passes through a 
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central opening in said wall, said txibular wall 8 being 
sealingly embraced by said opening. Th burner 26 in- 
cludes three mutually concentrical tubes 8, 27 and 28, 
of which the tube 8 is the outermost tube and the tube 

28 the innermost tvibe. The left-hand end of the tube 8, 
as seen in the drawing, has arremged thereon an annular 
end wall 29 which sealingly embraces the innermost tube 
27 of the burner 26. An inlet opening 30 for oxygen- 
containing gas is provided in the tubular wall 8 at a 
location between the end walls 19 and 29. An annular end 
wall 36 spaced from the end wall 29, to the left in the 
drawing, connects the end of the tube 28 with the peri- 
pheral surface of the tube 27. A fuel inlet' 37 is provi- 
ded in the innermost tube 27, between the ttabular walls 

29 and 36. The left-hand end of the tube 28 is connected 
to a circular end wall 38. 

The tubes 27 and 28 extend into the cylindrical space 
defined by the tube 8. The inner, i.e. in the figure the 
left-hand end of these tubes 27, 28 is located approxi- 
mately level with the inner end of the tubular member 
12. Preferably, the inner end of the tubes 27, 28 will 
be located closer to the end wall 4 than the inner end 
of the tubular member 12. The tubular walls 27, 28 are 
held in their respective positions in the tubular wall 8 
by spacer elements not shown. An annular collar 39 is 
spaced at a short distance from the inner end of the 
tube 27. An annular gap 40 is defined between the outer 
peripheral surface of the annular collar 39 and the tube 
8. Provided in the inner end of the tube 28 is an igni- 
tion or firing device (not shown) which is connected to 
a control means by electrical conductors (not shown) 
extending through the end wall 38. 



8 



The gas g nerator 1 is also provided with a narrow-bore 
conduit through which small samples of the gas produced 
can be taken. The inner end of the conduit is located 
within the space 17, which communicates with the cataly- 
tic bed in the space 15, and extends from the space 17 
along the tubular wall 7, to the external surroundings 
of the generator 1, through openings (not shown) pro- 
vided in the walls 5 and 19. Furthermore, the catalytic- 
Ko/i hss-s prcvidsd therein cit Icc^st cn^ toiup^irauixctf i'es— 
pensive body. The temperature responsive body is con- 
nected to electrical conductors located adjacent the 
inner surface of the tubular wall 7 and extending to the 
external surroundings of the generator, where said 
conductors are connected to control equipment. 

The inner end of ttiB burner 26 is formed by the inner 
ends of respective tubes 27 and 28. The space located 
forwardly of the biimer 26, which is embraced by the 
txibe 8, fomns a burner gas channel 42 which is connected 
with a shell-like space 41 between the chamber 10 and 
the outer casing 2, via the intermediate space between 
the end wall 3 and the end wall 11. The space 41 is an 
extension of the burner gas channel 42. The outer casing 
2 presents in the tube 23 the outlet 6 for burner gases. 

In use, the gas generator 1 is placed in a treatment 
furnace and supplied with air or some other oxygen- 
containing gas, through the inlet 30 of the burner 26. 
The oxygen containing gas then flows into the annular 
space between the tubular wall 8 and the wall 27, and 
through the gap 40 defined between the peripheral sur- 
face of the collar 39, and the tubular wall 8. Tur- 
bulence is imparted to the flow of oxygen-containing gas 
on the downstream side of the collar 39, so that the gas 
will readily mix with natural gas flowing between the 
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tubes 27 and 28. The fuel is supplied to the burner 26 
through the inlet 37, and is mixed with the oxygen- 
containing gas in front of the burner 26. The burner 26 
is ignited by means of the ignition element mounted in 
the tube 28. The burner gases flow towards the end wall 
3 and thereafter to the gap-like bxirner gas channel 41, 
.and leave said channel 41 through the outlet 6, where- 
after the gases are led away to the generator sur- 
roundings . 



When the working temperature of the catalyst has reached 
a pre-determined value, e.g. 1100* C, a mixture of air 
and natxiral gas is supplied to the generator 1, through 
the inlet 50. This gas mixture flows into the space 24 

15 and thereafter through the openings 25 and into the 

channel 16 defined between the toibular member 12 and the 
tubular wall 8. The gas flows from the channel 16 
through the catalytic bed, where the desired process gas 
mixture is produced. The process gas flows from the 

20 catalytic bed through the gap 14 and into the space 17, 

and thereafter through the conduits 18 through the end 
wall 3. The process gases flow towards the disc-shaped 
element 32 and then propagates in the furnace space. 

25 Because the catalytic bed is configured as a cylindrical 

shell which is heated on both the internal and external 
surfaces thereof by the burner gases exiting from the 
burner 26, an even temperature distribution is obtained 
in the catalytic bed. The amount of heat delivered by 

30 the burner is controlled with the aid of temperature 

sensors in the catalytic bed, such that th6 bed tempera- 
ture will lie within a predetermined range. Gas samples 
may be taken from the space 17, for the pxirpose of 
monitoring the composition of the process gas and con- 

35 trolling the gas components delivered to the inlet 50. 
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Becatise the reactant-gas supply conduit 16 is embraced 
externally by an insulator and is cooled internally by 
cold combustion air supplied to the burner 26, the 
reactant gas contacting the catalytic bed -will be cold. 
Consequently, the catalyst can be maintained at a higher 
temperature than would otherwise be the case if hot gas 
was able to reach the bed. Cooling of the reactant gas 
will also prevent the gas from decomposlnCT before it 
reaches the catalyst. 
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1. An endothenaic gas generator (1) intended for heat 
treatment furnaces in which objects are heat treated 
under the influence of process gas generated by cataly- 
tic reaction, said generator including an outer cylin- 
drical casing (2) having an end wall (3) provided with 
process gas outlets (43), an inner tube (8) which is 
arranged within the casing (2) in coaxial spaced 
relationship therewith and in which a burner (26) is 
inserted, and a catalytic bed (15) located extexmally of 
the inner txabe (8) between the forward end of the burner 
(26) and said end wall (3), characterized in that the 
inner tube (8) forms in front of the burner (26) a 
burner gas channel (42) which communicates between said 
end wall (3) and the catalytic bed (15) with a second 
burner gas channel (41) which extends along the whole of 
the catalytic bed radially outside said bed* 

2. A gas generator according to Claim 1, characterized 
in that the catalytic bed has the form of a cylindrical 
shell (15) which surroxmds the inner tube (8). 

3. A gas generator according to Claim 1 or 2, otax^Qr. 
terised in that an annular chember (17) is arranged at a 
location adjacent the catalytic bed (15) and at a dis- 
tance from the end wall (3), said chamber (17) 
commvmicating with said catalytic bed (15). 

4. A gas generator according to Claim 3, characteri 

in that the annular chamber (17) communicates with the 
gas outlets (43) in said end wall (3) through conduits 
(18). 
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5* K gas generator according to Claim 3 or 4^ charac- 
terized in that said generator is provided with a 
sampling conduit which connects the annular chamber (17) 
with the ambient surrowdings of the generator (1). 

6. A gas generator according to one or more of Claims 
1-5 , eharacterized in that a temperature sensor is 
arranged in the catalytic bed (15) . 

7. A gas generator according to one or more of Claims 
1-6, eharagfcerized in that the generator (1) includes a 
disc-shaped element (32) which is spaced from and 
located opposite to the gas outlet openings (18) and 
against which the process gas flows. 

8. A gas generator according to one or more of Claims 
1-7, eharacteriaed by a conduit (16) for supplying 
reactant gas to the catalytic bed (15), said supply 
conduit having a circular cross-section and extending 
coaxlally with and externally of the burner (26). 

9. A gas generator according to one or more of Claims 
1-8, ^fta-raistegized in that the outer tubuleu: casing (2) 
comprises two mutually concentric walls (21, 23) which 
define a chamber (22) therebetween; and in that an 
insulator is provided in said chsuaber. 

10. A gas generator according to one or more of Claims 
1-9, qhayaeterized in that the supply conduit (16) is 
embraced by an insulator and a conduit for cold oxygen- 
containing gas, said cold gas conduit consisting of two 
mutually concentric conduits (8) and (27). 
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